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directly to the heat treatments of a cemented piece which has, in its different
parts, carbon contents varying between very wide limits.

It will therefore be well to indicate here how the rules which govern the
temperatures adapted to'heat treatment of the various types of homogeneous
steels may most suitably be applied to the corresponding treatment of the
cemented steels,, so as to take the best possible advantage of the essential
characteristic of the objects manufactured of such steels., viz., the differ-
ence in carbon content from the periphery to the nucleus.

A steel object superficially cemented is essentially constituted of two
parts, joined to each other by a transition region in which the composition
and, therefore, the properties of the metal vary more or less gradually from
those of the first to those of the second part. These two parts are the
peripheral zone, constituted of a highly carburized steel, and the central part
("heart" or "nucleus"), constituted of a steel whose chemical composition
has remained practically identical to that of the original material, while the
structure and the mechanical properties have been more or less profoundly
altered as the result of the long heating at a high temperature.1

It is clear that proper heat treatment of a partially cemented piece can
never comprise less than two quenching operations, carried out at two differ-
ent temperatures, so chosen as to confer the best mechanical properties upon
the two constituent parts of the object,

The fundamental problem, of the heat treatment of partially cemented
pieces consists therefore in choosing the two temperatures in such a way that
the useful effects of the two quenchings will be superimposed without harming
each other.

Only when the mechanical properties of one of the two parts of the
cemented piece have a greatly preponderant importance can it be desirable
to limit the heat treatment to that one of the two quenchings which gives the
best properties to that part. In such a case, we must be satisfied, as concerns
the other part, with the properties which it assumes as the result of the single
operation, even though these properties arenot the best which av metal of that
composition might possibly be given.

In the very large majority of cases we begin by carrying out a first quench-
ing at a temperature sufficient to "regenerate" the steel of the "heart"
of the cemented piece, which is always somewhat "burnt," trying to impart to
this metal the maximum "tenacity."

This first quenching, called "regeneration quenching," is usually followed

*It has already been pointed out how some experimenters have held that the increase
in the brittleness of the steel of the "heart" of the cemented pieces could be attributed to
other causes than to the long heating undergone by it during the cementation, viz., to a
modification in the chemical composition of the steel, and especially to an increase in its
nitrogen content. It would seem, however, premature to accept such an hypothesis with-
out further and more certain direct proofs.